Health-related quality of life in Brazil: normative data for the SF-36 in a general population sample in the south of the country 
Introduction
The importance of quality-of-life assessment (QOL) has been expressively growing in the past 50 years. Some factors that have contributed to the increased use include the accumulation of evidence that it is a valid and reliable measure, the publication of clinical studies demonstrating that these measures are responsive to clinical changes, and the development of shorter instruments easier to use and understand¹.
One of the most used health-related quality of life (HRQOL) instrument worldwide is the Medical Outcomes Study Short-Form 36 (SF-36)². The SF-36 was created from the necessity of having a standardized instrument that would address general health concepts not specific for any medical condition, and that were understandable, easy to use and psychometrically appropriate. The conceptual basis for the development of SF-36 were the concepts of functional status and well-being described in accepted definitions of "health"². Thus, the concept of quality of life considered in the elaboration of this instrument was the health-related quality of life, emphasizing the specific impact that prevention and treatment of a disease has on the "value of being alive".
The health concepts assessed by the SF-36 are: physical functioning, social functioning, role functioning, general health and mental health perceptions, pain and vitality. As a generic instrument, it is useful for comparing general and specific populations, comparing the relative impact of diseases, differentiating the benefits produced by different treatments and screening individual patients³.
SF-36 has been translated into several languages and adapted to several cultures. The International Quality of Life Assessment (IQOLA) is the project of a group of researchers from Europe and the United States where the guidelines for the translation and cultural adaptation process of SF-36 were delineated, which consists of 3 stages: 1. Translation; 2. Psychometric evaluation of the items; 3. Empirical validation and norming of scores 4 . Normative data enable the interpretation of scores of the instrument for an individual or the average of a group, since there is no "gold standard" against which to compare the results obtained with this instrument. Population norms are available for many developed countries 4 , but there are a limited number of studies reporting these data in developing ones 5, 6 . In Latin America, translations and validations of the SF-36 are available for a few countries 7, 8 , but this is the first study, of our knowledge, to report population normative data in this context. This is seems to be an important research question, since Brazil is the only Latin American country that speaks Portuguese and adds in its territory several ethnic groups and cultures, thus requiring regional normative data for comparison of health-related quality of life scores.
Methods

Sampling
The sample consisted of individuals selected from the general population of Porto Alegre, a capital city in the South of Brazil. This is a city with 1,436,123 inhabitants, being the capital of one of the most developed states of the country, with 97% of the population living in urban areas, per capita GDP of approximately US$ 13,000.00 and a literacy rate of 96.7%
9 . The estimated sample size was 800 individuals, according to the minimum sample size recommended by IQOLA project 4 . A two-stage cluster random selection design was used. In a first stage of sampling, a random sample of 108 census sectors of the city was obtained, divided by the Brazilian Institute of Geography and Statistics (IBGE). To calculate the number of households to be visited, the average number of adults per household was considered, and the population's proportion in each one of the strata the study aimed to reach, that is, men and women in the age ranges of 20-29, 30-44, 45-64 years. In each sector, 7 households to be visited were sistematically selected and all residents were invited to participate in the study if they met the following inclusion criteria: age ranging from 20 to 64 years; be literate; not having any physical or mental limitation that could prevent the reading and understanding of the instruments. If the residents were not found in the first visit, another two visits in different days and times, including non-business hours, were carried out. A cover letter containing the team identification and purposes of the study, time to be spent on the interview and phone numbers was provided to residents present in the first visit, or deposited in the mailbox of the selected households.
Instruments
SF-36 is a generic instrument whose conceptual basis is "health-related quality of life". This construct is represented by 36 questions divided into eight domains: physical functioning, role physical, pain, general health, vitality, role social, role emotional and mental health. Items are scored by a Likert scale. All items of SF-36 are used to score the eight domains, except for item 2, which refers to a self-report of health transition. Each item contributes to only one domain. After recalibrating two items and reverse the score of nine items, the responses to items are summed. The highest scores represent better health status. One score for missing values is computed if items of one scale are not responded. Scores range from 0 to 100, 0 indicating the less favorable health status and 100 the most favorable one. SF-36 is a questionnaire that can be administered by: selfadministration, administration by computer, personally or by phone calls by a trained interviewer and is adequate for individuals above 14 years of age. It can be administered in 5 to 10 minutes with high degree of acceptability and quality of data 3 . The SF-36 employed in this study was previously translated into Portuguese and validated in Brazil by Ciconelli et al. 7 . The study was performed with a population of patients with rheumatoid arthritis, using the protocol elaborated in compliance with some steps proposed by the IQOLA coordinators 10 . A standardized questionnaire was used to obtain socio-economic and demographic data and contained the following variables: gender, age, race, marital status, practice of any religion, employment status and economic class, number of medical consultations and admissions in the last year, smoking and alcohol use. The presence of chronic diseases was assessed by a list of diseases with dichotomous response (yes/no): hypertension, diabetes, ischemic cardiopathy (infarct/angina), heart failure, arthrosis/arthritis, cerebrovascular accident, chronic bronchitis/ emphysema, asthma, kidney disease, cancer, HIV/AIDS, back pain, depression and anxiety, and one open question codified as "others".
The economic class was assessed by an index called Brazil Criterion (Critério Brasil) which divides the population into classes according to their purchasing power and schooling of the family head 11 . The classification and its equivalence concerning approximate mean family income in American dollars would be: Class A1: Mean family income of US$ 3,800; Class A2: US$ 2,300; Class B1: US$ 1,400; Class B2: US$ 800; Class C: US$ 460; Class D: US$212, and Class E: US$ 103.
Statistical analysis
Continuous data are expressed as means ± standard deviation and categorical in percentage. Comparisons of QOL mean scores among groups according to socio-demographic characteristics were performed by ANOVA, Brown-Fosythe or t-test. ANOVA was used when there was homogeneity of variances and Brown-Fosythe when there were not both of them for comparisons between two or more groups. Levene's test was used to perform tests of homogeneity of variances. For all tests a significance level was established at < 0.05. Data were analyzed using SPSS for Windows, version 13.0 (IBM Company, Chicago) and Microsoft Office Excel 2003.
Results
From July/2007 to July/2009, 1057 households were visited, being possible to perform the interviews in 514 (49%), because for the others it was impossible to contact dwellers after 3 consecutive visits or people refused to welcome the study team. From 1119 eligible individuals, identified and contacted, 758 participated in the project, achieving a response rate of 68%. The number of eligible individuals includes all the households in which the research team was able to contact, even households where people refused to participate, because we could collect information regarding the number of people aged from 20 to 64 living at the addresses contacted.
It was necessary to exclude 3 individuals from the sample, 2 (0.3%) for error in the age record and 1 (0.1%) for not responding more than 50% of the SF-36 items, totaling 755 participants with data available for analysis.
The distribution of the sample in terms of gender and age group was similar to that of the general population, except for the subgroup represented by males from 30 to 44 years that had a smaller percentage of individuals. In relation to economic class, there was a subrepresentativity of lower classes, D and E, probably due to some criteria used by the study protocol such as exclusion of illiterates, which are usually included in these strata of the population. Additionally, 8 (6.7%) census sectors had to be excluded from the sample because they are places with high rates of urban violence that could jeopardize the safety of the team members. Such exclusions, because they involve neighborhoods possibly inhabited by peo-ple of lower purchasing power, may also justify the low level of D class and the lack of E class.
The socio-demographic characteristics of the sample are described in Table 1 . The mean age of the sample was 41 ± 13 years and 62% of the participants were females. Respondents were mostly married, white, practiced a religion, and with formal employment. The mean of study years was 11.3 ± 5.1, and 37% of the sample with 12 years or above of study.
Forty nine percent of participants reported having some chronic medical condition, the most common being hypertension (13.5%), arthritis (8.3%), asthma (7.5%), and diabetes mellitus (4.6%). Depression was reported by 14% of the sample and anxiety by 21%.
Seven hundred forty-eight participants (99%) responded to all questions of the SF-36. The items with higher number of missing values (1%) were PF4 ("Climbing several flights of stairs" -physical functioning domain) and RP3 ("Accomplished less than would like" -role physical domain). The mean of time spent to answer to SF-36 was 10 ± 5.2 minutes.
Descriptive statistics for the 8 domains of SF-36 are available in Table 2 . As expected in data obtained from a general population sample, most of the respondents scored in the favorable health scores, a finding observed through the high median seen in all domains, and the negative asymmetry, indicating the trend of scores to the upper range of the scale. This finding is also evidenced by the high percentage of ceiling effects, that is, respondents scoring at the highest score, especially in the role physical and role emotional domains. A high index of ceiling effect was also seen in the social functioning domain. On the other hand, in a sample of the general population, the percentage of participants with scores at the lower scale should be minimal, as seen in the present study. From the 8 domains, 1.5% or less of floor effect was observed in 6. There was exception in the role physical and role emotional domains, which had higher percentages of individuals with minimum scores, 11 and 16%, respectively.
Normative data for the 8 domains of SF-36 according to gender, age group, economic class, educational level and presence of disease are avail- Table 3 . Results are presented by mean and standard deviation of the scores. Women had the worst health status, with statistically significant difference (p < 0.001 to 5 domains) in all domains. Major differences occurred in pain and vitality domains and the minor ones in general health and mental health domains. In terms of age, statistically significant differences between the mean scores were found only in domains related to physical health (physical functioning, pain, role physical and general health), with decreasing values as increasing age.
The mean scores also varied according to economic class and educational level. Values decreased in a proportional manner to education, with statistical significance in most of the areas, except for the pain, social functioning and role emotional domains. A worst health status was also seen in individuals of lower economic classes, with statistically significant differences in scores in all domains, except pain and role emotional.
As a measure of health status, SF-36 was able to differentiate the group of individuals that reported having some chronic health condition from the group that considered itself healthy, with worst health status for the first group. The differences in scores had statistical significance (p < 0.001) in all the 8 domains. The major discrepancies occurred between means of individuals who reported having depression and those who not reported, mainly in the role emotional and mental health, as expected. Table 4 shows the scores in each area of the SF-36 in percentiles 5, 10, 25, 50, 75, 90, 95 for the total sample and for each subgroup according to gender and age group. The description in percentiles is to make the use of scores here available more practical for future comparisons. Graph 1 shows the mean scores for the 8 domains of SF-36 obtained in this research compared to the normative scores of other 4 countries with different cultures. Brazil has lower scores than developed countries and Turkey in nearly all domains, except for vitality, where the score was higher in relation to all the other. Comparing to Croatia, a developing country, the studied Brazilian population presented higher mean scores.
Discussion
The results of our research provide regional normative data for SF-36 to be used by researchers in comparisons of cohorts of individuals in different clinical situations. In the absence of "gold standards" for health measures, normative scores can be very useful in interpreting scale scores for an individual respondent or the average score for a group in comparison to the distribution scores for individuals from the general population 4 . This study sought to meet the requirements recommended by the guidelines for standardization of scores of the SF-36. The number of participants was near to the 800 individuals as suggested by IQOLA and the study complied with other criteria such as response rate over two thirds, demographic information including age, sex, employment status, education, marital status and a checklist of self-reported chronic conditions 4 . In spite of slightly smaller sample size, important to detect differences in mean scores between groups, the results of the present study regarding the ability to differentiate individuals according to demographic variables and presence of disease were similar to those found in other countries which used a larger number of individuals in the sample 5, 6, 12, 13 . The low number of missing values in this research might have been secondary to the administration mode of SF-36, which was self-applicable, but performed in the presence of the interviewer, who checked if all questions were responded. The few missing items that occurred were probably due to a refusal of the respondent to complete that item.
The distribution of SF-36 scores in the total of sample is comparable to that found in the application of the original instrument in the general population of the United States 3 , with most respondents having higher scores. The areas with highest percentages of floor and ceiling effects were the same, role physical and role emotional. These two domains are considered the "coarsest" of the eight scales, enumerating only five or four levels of health each. One of the ways to improve this limitation of these areas would be to replace dichotomous responses by responses with more categories that measure finer gradations in role disability aside from the mere presence or absence of limitation 14 . The fact that the highest level of functioning is merely defined by the absence of physical or emotional limitations causes the ceiling effect in the above areas to always be a limitation in the SF-36 application in samples of nondiseased individuals. Younger individuals also had more domains with the highest score in relation to older individuals, confirming a possible reduction in sensitivity at the upper limits of the scale in people with less functional limitations. Data for the SF-36 in populations of patients with chronic diseases had lower prevalence of ceiling effect 16 . The observed differences in mean scores of the SF-36 among different population strata emphasize the need to use the standards described for each subgroup for comparison. The main discrepancies were related to gender, women presenting a worse health status in all domains of the SF-36. This finding seems to be independent from culture and socioeconomic status, since it was unanimous in normalization studies conducted in different countries of Western Europe . For the other socio-demographic variables, older individuals reported a worse health status only in domains related to physical health, while respondents with less education and lower socioeconomic class had the lowest scores in almost all areas. These findings were also seen in other studies performed on developed countries 20 , and developing ones 5, 21 , demonstrating the advantage of using the SF-36 in populational studies to identify groups of vulnerable individuals. The description of health-related quality of life in different areas also allows identifying which aspects of the life of the individual might be more affected. The graphic showing the curves of scores in different countries showed that the population of some countries reported better health in the physical areas, but worse in areas such as vitality, for example. Additionally, since this is a generic instrument, it enables cross-cultural comparisons.
SF-36 was able to clearly differentiate between the subjects with self-reported diseases and the group declared healthy, suggesting good construct validity of this instrument developed to measure health status. The group that reported to have some chronic condition had worst health status in all areas. Individuals who identified themselves with depression and anxiety, the only two psychiatric conditions included in the protocol, had mean scores significantly lower in the 8 domains, with major differences in role emotional and mental health.
One important aspect to be highlighted is that the sample used is not representative of all regions of Brazil. Due to the great cultural diversity, this research should be replicated in the other regions so that the national normative tables become available.
Another caveat of this study is the fact that the sample presented a subrepresentativity of the general population in relation to the lower socioeconomic classes. Some criteria followed by the protocol such as to exclude illiterate and preserve the team to work on areas of greatest risk for urban violence may have led to a smaller representation of D and E classes. Since the quality of life scores decreased progressively in lower socioeconomic classes, one can infer that the classes D and E would score even lower. Then, using the results presented in this paper to compare quality of life between groups, researchers should be aware that for individuals pertaining to classes D and E, values are probably overestimated.
While we recognize some caveats of the study, it is important to emphasize the difficulty of conducting a population survey in our country. Due to high rates of urban violence in our city, many people use to live in buildings with security systems that greatly hinder access to residents. For these reasons, it was necessary to adopt the strategy of replacement of losses and refusals, visiting a number of households larger than planned in order to obtain the required number of interviews.
To conclude, SF-36 seems to be an acceptable and easily applicable instrument to the general population, and its performance proved to be similar to that found in other general population samples around the world. It is a useful tool to measure the health status in cross-sectional epidemiological studies, but it has limitations in some scales to detect positive changes in health status in longitudinal studies of populations without chronic diseases. The normative values available in this study can be used as reference for comparison of scores obtained from different cohorts of patients.
